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^prHfimtfrTTT Aittftipdments 

[0002) This invention elates to appamtus for softening a selected portion of a «rt 
^ object by heating and will be described in the context of eliminating or at leas, 

and shank of fcuuus alloy die blocks and similar parts. 

[OOio] In another embodiment of the invention the a die block after hardening but 
eHher before or after a shank is formed in the back side (Le.: the non-working surface) of 
,hc die block is subjected to infrared heat. The infrared heat is preferably general by 
UW* halogen lamps which are arranged to dhect the radiant energy at the surface to be 
treated. While no limits on the length of the waves of the elech-omagnetic specrrum have 

results have been obtained with short wave radiation, i.e.: 



been 
0.78 to 2.0 ym. 

,0030] Rc^nowtoFiguraSantaductfonheati^ 

,o as a paddle is indicated generally at 35. Paddle 35 is an induction heating coil system 
composed of a length of continuous, hollow copper tubing, indicated generally at 36, said 

2 
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m jniMe nam ll r l t tr -ft P ^her. and that these hea ting 

^hoUow.fluidu^ tubing i, enctosedto astee, jack* Seated gc.cn* « «, whose 
width 

(0032] A through hardened die hlock is indicated generally at 50 resting upon 1he right 
end porUon of paddle 35. Tbe die block, which, to this tastance, docs no, have a shank 
fonned in it, is defined by front side 51, rear side 52, left e4ge 53, right edge 54, aha* 
^SSandbafcjada^. Ascan be appreciated iron. Figure 3, the entire fl* surface 
^ of the tekjaflte botmm 55 of hlock 50 is to snrf.ee abutting contact with the top 
surface 33 of the paddle 35. 

(0044] Tne infrared furnace of Figure 6 is a fiat panel cold wall furnace; i.e.: onlythe 
selected portion of theworkpiece, here the body-shank junction portion 87, see Figure 7, of 
the die block 88, is heated to the desired temperature. The furnace includes structural heat 
blocking members comprising a hood, indicated generally at 8 1 , a top 82, depending edge 
walls 83, 84, tungsten halogen filament heating elements 85, and, in this instance, cooling 
means indicated at 86, all of ^«^i.he«tatod^lii*i«tote^ 
shank junction portion of the die block. ftaflL U a I™ ^ ^ h^Dg Hc^ gS as 
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^ m furnace utili*s 100 W p« linear inch etemenfs 85, which function as me** for 
subjecting said select portion to boat energy derived from said source 85 of infrared 
heatag. Due to the low thermal mass of the heating element, 85, the furnace is capable of 
to full heat flux in approximate* 2 seconds after s*rt-»p. Also, due toitscoldv.il design, 
furnace cools exhemety quickly. Tbe fumac* includes conventional means such as any 
mple raising and lowering linkage, not shown in detail for purposes of clarity, for 
ltaini ng said selected portion 87 and stud source of infrared heating 85 in fixed 
,o one another during subjection of said selected portion 87 to said source of 



si: 

main 1 

relationship 
infrared heating 85 



|00 4S, In one demonstration, approximately 12 infrared heat treatments were 
performed on an 18- x 22- x U-ta.-thick steel block instrumented with cjafcoLmeass 
spssaaaU^ ,2 thermocouples iaBaaS^ 

andlocationsum^outfheblock. Amaximnmof 51. 2kW was utilized*, me topsurfece 
(22 by 18 in.) of the ^mLm^Jhi *eel block with an infrared flat panel for 47 
M^priortecutttagbafctlK power 

surfcee temperature of the block at 132OTF <716«e). After 1 hour and 18 minutes, the 
fomacetamtxtbeteldt^kWrnmanato^ 
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paBjee a ™ .mount -r w -ti - n*— gBbi 'h- ahaat: portion, 

[0047] Thw^^^*^^^^^^*^ 10 
observe the effects of to heavy Loose scale on the infrared heating. A second experiment 
was performed with the surface of .he uaaaBSfl block ground revealing unoxidi^ ML 
I, was observed to this had IMe effec, on the overall hearing due to a couple of factors. 
Ttefimtacewasposmonedgerg^^ S>&* S tM****^ ««* 

sttel block as shown in Figure 7 so that tto to SUTfig of the - h^V PO-lion "f '"e stee l die 

tto^ toiai i- ymbanstai faring relation ship a ito h eptm, , f i npmf. si md so Hat 
any light no. absorbed by rheblockwouk.be reflected bacfcby the highly nonabsorbing body 
^ ao ddm^reflactedbacktothe !a u :2 ^steel block TTrn, th» l i e* from the . 

to , 1 1 n mi ior -m m 85 mmei uninterrupted l y directly onto to* un-^rcd 

fltt^fiss f f > h . *■* ration of th^disJtofc. Thesurfeeofthesreelbiockexceeded 
752T (400>C) in less than 10 minutes which is the temperature at which oxidation of the 
steel wiU occur and the surface will absorb over 90% of the incident light 

[0050] toMm^r^^***^^**™^***^*' 
soften the back 2.5 to. Three thennocouples were ariached to the block to reonHor 
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sid e. This block was -bout two*irds the size of me Mock utitod foe all of the temped 
profit of Figure 7. Theblockwitha2.5-n, Nonwrap was heat treated a, 132W 
fc 3-1/2 hows witir the inftared furnace, and the tem^atur. profile is shown in Figure S. 

[00S1] The tbrefeoingresults indicate that inftared teatiag lite flit W» healm « 

a^aiaaai imaiamte ll r ,^ i ^h.ioW"f'>ie^ ^ lrv.irftl.e shank 
gate, . badass tod tslgg ft. My w*in a£te »• to tttneatfu as 

- ln)T ^ ^wo ^ „ m*sM ham. nl aba as Hate flOte sateless ^ 

■ *.hkKfc. W «tuumU I «4.. L U re. uthutduuu ul tpt i. H i, Hlml. The 

blockhardness was 2.95 BID (429 HB). To wifytire softening effect of the inftared heat 
source, the Mowing procedure was used: (1) S in. of material was removed, and (2) 
Brinnelhardnesstestswere taken over me surface using a 2- by 2-in.grid Ibis procedure | 
was performed until the hardness was measured at a dismnce of 2 to. below the hented | 

BID (350 HB). The "crowned" shape of the hardness distribution could be due to the loss j 
ofrnftaredr^femute sides oftheb^ j 

i 

edge to edge of the block. j 
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